Objectives: Tongue squamous cell carcinoma (TSCC) is the most common oral tumours. MicroRNAs play crucial roles in many cell processes including cell viability, development, apoptosis, migration and invasion. The role of miR-802 in the TSCC is still unknown.
| INTRODUCTION
Squamous cell carcinoma of the oral cavity is the 10th most common solid cancer in the world. [1] [2] [3] [4] Tongue squamous cell carcinoma (TSCC)
is the most common oral tumours and usually leads to the malfunction of speech, mastication and deglutition. [5] [6] [7] [8] Explanation of the molecular mechanism of the metastasis of TSCC is important for the cancer mortality reduction. 9, 10 Thus, it is critical to identify new insights into the mechanisms of the carcinogenesis of TSCC.
MicroRNAs (miRNAs) are a group of small, non-coding endogenous regulatory RNAs that regulate the protein-coding genes through decreasing the stability or repressing translation of mRNAs. [11] [12] [13] [14] Abnormal miRNA expression is found in various tumours such as gastric cancer, renal cell carcinoma, breast cancer, ovarian cancer, osteosarcoma and also the TSCC. [15] [16] [17] [18] [19] [20] Increasing studies have demonstrated that miRNAs play a pivotal role in a broad assay of cell Xiaozhen Wu and Zuo-de Gong are co-first authors.
processes including cell development, viability, differentiation, migration, invasion and apoptosis.
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Previous study reported that miR-802 expression was downregulated in the breast cancer cells and tissues. 26 Overexpression of miR-802 suppressed the breast cancer cell viability by inhibiting the Forkhead box protein M1 (FoxM1) expression. Li et al. 27 showed that NF-κB pathway was activated in the cholesteatoma and NF-κB activation promoted miR-802 expression in the cholesteatoma. However, the role of miR-802 in the TSCC is still unknown. In this study, we found that miR-802 expression was downregulated in TSCC tissues and cell lines. Elevated expression of miR-802 suppressed the TSCC cell viability and invasion. We also identified mitogen-activated protein kinase 4 (MAP2K4) as a direct target gene of miR-802 in TSCC cell.
| MATERIALS AND METHODS

| Tissues, cell lines and culture and transfection
Tongue squamous cell carcinoma tissues and the adjacent human normal tissues were collected from TSCC cases during surgery from our department. 
| Quantitative real-time polymerase chain reaction
The total RNA was extracted from tissue or cell using TRIzol reagent (Invitrogen, Kit). The relative expression of miR-802 and MAP2K4
was detected using quantitative real-time polymerase chain reaction with SYBR Green on the AB7300 thermo-system (Applied Biosystems, Foster City, CA, USA) according to the manufacturer's recommendations. The relative expression of miRNA and mRNA was calculated using standard DDCT method, where GAPDH and U6
were determined as the control for mRNA and miRNA respectively.
| Cell viability and cell invasion assays
Cell Counting Kit-8 (CCK8; Dojindo, Tokyo, Japan) was used for cell viability. Cell was cultured on the 96-well plate and the number of cells was measured by measurement of an absorbance at 450 nm using the microplate reader (Bio-Rad, Hercules, CA, USA). Transwell matrigel chambers coated with matrigel (BD Biosciences, Franklin
Lakes, NJ, USA) were used to perform the invasion assay. Cells were seeded onto the upper matrigel chamber with serum-free DMEM.
The lower chamber contained DMEM with 20% FBS. After 48 hours, the cells that invade to the lower surface were collected. The invasive cells were stained and then counted under a microscope.
| Western blot
Primary antibodies, including MAP2K4 and GAPDH (Abcam, Cambridge, UK), were used in our study. Total protein was extracted from cell or tissue using radioimmunoprecipitation lysis. Equal protein was loaded on 10% SDS-PAGE and then transferred to the PVDF membrane. After blocking with milk, the PVDF membrane was incubated with primary antibodies (MAP2K4 and GAPDH) overnight. Next, the membrane was incubated with the horseradish peroxidase-conjugated secondary antibodies and the blot was measured by the ECL (enhanced chemiluminescence solution; GE Healthcare, Kontaktuppgifter, Sweden).
| Dual-luciferase reporter assay
A fragment from the 3′-UTR (3′ untranslated region) of MAP2K4 con- 
| Statistical analysis
Result was presented as mean ± SD (standard deviation) and the statistical analysis was performed using the spss 17.0 software (SPSS Inc., Chicago, IL, USA). Student's t-test and the one-way analysis of variance were used for detecting the statistical significance of the different groups. P<.05 was indicated the statistically significant.
| RESULT
| The expression of miR-802 was decreased in TSCC tissues
We firstly detected the miR-802 expression in TSCC tissues. The expression of miR-802 in 20 pairs of TSCC samples was shown in Figure 1A . The miR-802 expression level was downregulated in the 12 TSCC cases (12/20; 60%) compared to that in the adjacent normal tissues ( Figure 1B ). The expression of miR-802 was lower in the TSCC tissues than that in the adjacent normal tissues ( Figure 1C ).
| Overexpression of miR-802 suppressed the TSCC cell viability
We next demonstrated that the miR-802 expression was downregulated in four TSCC cell lines (SCC1, SCC4, Cal27 and UM1) compared to that in the normal oral keratinocyte cell culture (NHOK) and immor- 
| Elevated expression of miR-802 inhibited the TSCC cell invasion
Moreover, we demonstrated that overexpression of miR-802 suppressed SCC1 cell invasion ( Figure 3A ) and the relative invasive cells were shown in Figure 3B . We showed that overexpression of miR-802
increased the E-cadherin expression ( Figure 3C ), while suppressed the expression of N-cadherin ( Figure 3D ), Snail ( Figure 3E ) and Vimentin ( Figure 3F ) in the SCC1 cell.
| MAP2K4 was a target gene of miR-802 in TSCC cell and MAP2K4 expression was upregulated in TSCC tissues
The TargetScan database was used to predict the binding sites for miR-802 within MAP2K4 ( Figure 4A ). Furthermore, our data showed that the luciferase activity was decreased in SCC1 cell after treated with the miR-802 mimic and MAP2K4-WT plasmids, whereas the miR-802-mutant plasmids did not change the reporter gene activity ( Figure 4B ). Overexpression of miR-802 suppressed the MAP2K4 expression in SCC1 cell ( Figure 4C ). We next determined the MAP2K4 expression in TSCC tissues. The expression of MAP2K4 in 20 pairs of TSCC samples was shown in Figure 4D . The MAP2K4 expression level was upregulated in 14 TSCC cases (14/20; 70%) compared to that in the adjacent normal tissues ( Figure 4E ). The expression of MAP2K4 was higher in TSCC tissues than in the adjacent normal tissues ( Figure 4F ). In addition, the expression level of MAP2K4 was inversely associated with miR-802 in TSCC tissues ( Figure 4G ).
| Elevated expression of miR-802 inhibited TSCC cell viability and invasion through targeting MAP2K4
We showed that the MAP2K4 expression was upregulated in four TSCC cell lines (SCC1, SCC4, Cal27 and UM1) compared to that in NHOK and NOK16B cell lines ( Figure 5A ). The expression of MAP2K4
was significantly upregulated in the SCC1 cell treated with MAP2K4 promoted the cell invasion in the miR-802-overexpressing SCC1 cell ( Figure 5D,E) . We also demonstrated that elevated expression of MAP2K4 suppressed the E-cadherin expression ( Figure 5F ) and promoted the N-cadherin ( Figure 5G ), Snail ( Figure 5H ) and Vimentin ( Figure 5I ) in the miR-802-overexpressing SCC1 cell.
| DISCUSSION
In the present study, we demonstrated that miR-802 expression was These results suggest that miR-802 acts as tumour suppressor in TSCC.
MAP2K4 is one member of MAPK signalling pathway family and is located on the chromosome 17, which encodes a 399-amino-acids protein. [29] [30] [31] MAP2K4 is a kind of protein kinase with tyrosine residues, threonine and phosphorylates serine. [32] [33] [34] MAP2K4 was an important biology signal and played a critical role in various cellular processes including cell development, viability, invasion, migration and differentiation. [35] [36] [37] [38] Previous studies showed that MAP2K4 acted as an important role in a lot of tumours such as prostate cancer, breast cancer, osteosarcoma and lung cancer. 29, 30, 35, 39 In our study, we iden- In conclusion, our result showed that miR-802 expression was downregulated in TSCC tissues and cell lines. Elevated expression of miR-802 suppressed TSCC cell viability and invasion by inhibiting MAP2K4. These data revealed that miR-802 acted as a tumour suppressor gene and might act as a therapeutic target in TSCC patients.
